[Abstract] Intermediates of tetrapyrrole biosynthetic pathway are low-abundant compounds, and their quantification is usually difficult, time consuming and requires large amounts of input material. Here, we describe a method allowing fast and accurate quantification of almost all intermediates of the heme and chlorophyll biosynthesis, including mono-vinyl and di-vinyl forms of (proto) chlorophyllide, using just a few millilitres of the cyanobacterial culture. Extracted precursors are separated by High Performance Liquid Chromatography system (HPLC) and detected by two ultra-sensitive fluorescence detectors set to different wavelengths.
The original Agilent 1200 detectors offer adequate sensitivity for emission wavelengths ranging 300-600 nm, however for longer wavelengths the sensitivity quickly falls almost to zero. This issue also applies to the newer 1260 version of the detector. As sensitivity to longer wavelengths is essential for detection of several heme/chlorophyll precursors, the original Agilent photomultiplier was replaced with the R928 photomultiplier tube (Hamamatsu; catalog number: R928) in both detectors. This modification significantly improved sensitivity within the entire wavelength range, and dramatically improved the sensitivity to wavelengths >600 nm.
The replacement for the photomultiplier was provided by Agilent's technical service. 2. All further steps should be carried out under dim or green light to prevent degradation of photo labile tetrapyrroles. Alternatively, the tubes can be covered by aluminum foil. Table 1 and also indicated graphically in Figure 2 . http://www.bio-protocol.org/e1390
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5 Notes 1. The protocol should work using any HPLC system with binary or quaternary pump system and with at least one fluorescence detector sensitive enough for the longer wavelengths (up to 680 nm). To detect the whole spectrum of precursors using a system with one fluorescence detector, each sample needs to be measured twice with different setting of excitation/emission wavelengths.
2. Apart from the cyanobacterium Synechocystis PCC 6803 the described protocol has already been successfully tested for the green alga Chlamydomonas reinhartii, the moss Physcomitrella patens, the plant Arabidopsis thaliana, and for Escherichia coli.
Coproporphyrin IX and Protoporphyrin IX should be detectable virtually in any organism.
3. Sensitivity of the Agilent fluorescence detector can be set from 1-16 (max). This particular setting (numbers) is specific for the Agilent detectors but a similar increasing/decreasing of the sensitivity should be possible to achieve with virtually any HPLC fluorescence detector. 
